Role of the p38 MAPK pathway in cisplatin-based therapy.
p38 MAPK has been implicated in the response to cancer therapy. To determine whether the activation of p38 MAPK could be specific to cancer therapy, we investigated the activation of p38 MAPK in response to several chemotherapeutic agents, such as cisplatin, doxorubicin and taxol in several human cell lines. Activation of p38 MAPK was measured after exposure to several chemotherapeutic agents, using specific phosphoantibodies. Only cisplatin was able to activate p38 MAPK in all the cell lines tested. Furthermore, other platinum compounds such as transplatin and platinum (IV) chloride can induce activation of p38 MAPK. The kinetics of this activation is a key event in the biological role of p38 MAPK in response to cisplatin, as we conclude from the differences observed after treatment with transplatin and cisplatin. The p38 MAPK activation is independent of the origin or genetic alterations of the cell lines and seems to be mediated through both upstream activators MKK6 and MKK3. Although the isoforms alpha/beta are mainly activated, we also demonstrated that other members of the p38 MAPK family were susceptible to activation by cisplatin when they were overexpressed in 293 T. Finally, pretreatment with specific inhibitors (SB 203580 and SKF 86002) induces a resistant phenotype in response to cisplatin. Furthermore, low activation of this SAPK pathway correlates with a resistant phenotype as demonstrated in our experimental model of head and neck cancer. Therefore, we conclude that the p38 MAPK pathway is a specific target for cisplatin-based therapy with clinical implications.